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a. -fit.. 

m?-z mmmmmmtm^^mmm t © rat saw s nx & y , m^- z « 
& * -T- a a x © mm m z # s # & n$i -r m^mm^ z & ^ -r s s/ 

«k »J * L T fT & e> J: e> ic ^atg ^ V =l - )V & nfe -t S #® £ > 

ji<DT-9$&mm&tf*£&ftx^z>m&iz^ m^-9m,mmmmm(Dmmrx 
T-9m.mzmn?zmm^v^-jvtfT-z&mmrmz&^x : b. mmm=e 
i?^-;ifr<b<DT-&mmm&mnizmr5^xji*mmmm&m^*Mffiwizm 
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(c -5 s - # * & tajs *• s #® & m l r v \ & it i \z mm<D m mmm */ * t- a . 

a 

[0 0 0 1] 
[0 0 0 2] 

#H&¥l 1 - 1 2 0 1 2 3-£4*$RJCfct. DMA (Direct Memory 
Access) fEiSK: J: y^-^CiS&ff "5«ffi i e^3.-^/feJ:tJfC PU*« 1 

01 3 {C^-rA^M $:=ff^e) i/^f^t(i, DM A C ( U ? h ;* ^ U 7 * 
hn-7) SfettC PU#tcAx«t8l^il#*'??©ft<Sl$raS:S8Si-S 
^**SH#«teBSra&j£U2>*# 1 1 0 fc, CPU©^D«y^ (CPUCLK) 
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tCj: U^J^> hMftZft ollVy* lilt, DMAO^Srf^tSDMA 

wsu^itiHi:, i -D&T-z&mamrzTx-tm^ (rdy) t-* 

[0 0 0 3] 

f§!>M£^-r£'f§-5§-£#?># 1 1 1 A0f5 0 A^>^lll(t CPUC 
LKWUyVmZJiyy h U /USI^iil^l/i/^^ 1 1 0(Z)ffi# 

m-%(DWLfemzt£z>}iHoi J Dm^*? 1 1 2ch i gh u^;i/^#s:ai^-r 

5. HOLDH^X* 1 1 2(i, ^^7>^ 1 1 1 ^e>©ffiijf5#$:^LT. 
Amm&. -Mfflm. AND^f- M13 iCfLTAND^- hi U^OFF 

tc •* & & mi? •* z> . 

[0 0 0 4] 

— DMA<ES|l©|SIS:®S'r&DMAI©raS3£l/S;^^ 1 1 4 tt, DMAg 
£B£r^©|g5t#£^t-£f§-5§-&;*J?># 1 1 5/\ffiij-rs„ #>7># 1 1 

1 1 4 (omtim^&mfem c**ij->f *;mb) ic&&*:highix/<;w§-5!-$:, 

7U y^7Dv«l 1 6<DV±y hSB^RlC 7'J v^VUv^U 

»1 1 6<3D-fey hag^-StCtt, HOLD O N*fefMg##f?fl03*l£; -fL-T, 
7'J y^yUV^m^l 1 6©a5MftHOLDg^7^^ 1 1 2(Dmtfm^ 
t^AND^f- htCj:*J|&a^S*lT, AxtMtllffHO L D £: llffi 
7^J$ tl£„ 

[0 0 0 5] 

A*«M#«<£B3rl8I&£l^:*# l l 0 J:tf DMAB£H®}i 1/5?** 114 
tt, *ft^ft<BUS?**tfcj£ftfc«Ua©:&tf 1 l 1 fcitf l l 5©M^OJt 

(HOLD) £ LTfttftZfr. feS^ttHOLDg^V^^l 1 2 
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x*Mfemt*vy*(Dm£<D}£W&mzm^^T&m?z>z.£fc& y, dma 

LT7 s -*«aiS:ff^.S«^:«rraT?S><5DMA|E3aiNrfa (A) , ■£<0<Ej@I«JC?5 

^^«ffl*M*&M^s*T?©ft(e^raT?»*^^fli3t^5i**fi^ra (b 

) £lg/£LT, ^tl^O^ISISrWfflf'r* * i:»C«l: *JJifl!K:DMAC4:CPUi:<0 

lOtt, ^^«MSl»il#«<B«Fra (B). tCffi^-rSffiSrfSSL, DMA^tt 
U^*#114&. DMAiWI (A) {CtS^f^'fit&lg^LT^So 014 
lCjj^#-f i= hT*&, DMAC^7UftffliS#^ (HOLD) © 

a* j: y rt^mmmwfvim^ (holdack) &i&mztiTfre> 
dmaisis (a) <Dm&HOLDm^zm&vTA7.mmm*:n&Lmrt2> 

t>\ DMAil^FI (A) ijgi®^te^©g;£M#tev**2*u 

o 

[0 0 0 6] 

3 £ 2/ A A* (C^M $ tl Z> © D M A C * tc It C P U & IZ&Vf* 

[0 0 0 7] 

[ism! l&o mm] 
^«ffl*ii#©^ffi%'7^^ Lffita-a:s^^«i3i»s#«ffiNFra (b) izit. 

iCg^M 2 tlT ^ -5, ffi© D M A C £ tc \t C P U # AXflgMfW^tftflt $ tl 

Uc^ot, i&<DDMAClttcitCPlJmklZAx8immzm 
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5. 

[0 0 0 8] 

ZT~-*m>m<Dm*mmT*2bz>frsb. /^Mffa^sstcfc^stf, <fc»; fists© 

PUfC iS^-^ifg^©*^^ SDRAMf©i{C, 7 * -fe X (Z>&#> tC 

[0 0 0 9] 
[0 0 10] 

O^D*yj'BI'e*6. HI 1 2 &C^f ®M^>>X^A S 3 it. f-^&DMAg 

-^sigatscpu&i/f i o 2 ^-#jf£^&^-r£#tg^ 

105 — 107 DM A C 1 0 0 £ <fct>*C PU& i/f 102 id^W/UgM 
[0011] 
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C PU& i/f 102B, ^SM^U - 1 0 9 ICfBli^tlT^SC P U P r 

0 g r a mm<D?-* MMS/UB 2 

<, i/x^A/t^M^gP^^B 3, ^gp*=ey-n> hn-7 l o 4 £<fctf 

i'^fA/UBU^lt, CPU P r o g r a m^(Z)f - ^ ^fT 
?o f bt, CPU&i/f 1 02(1 fl-BM^U- 1 0 8tCgE«3tlTV^«li!S 

Mr- $ *0m^z>w>&iz<D&.. rtx$>mmm#m-%c pbreq ^m^mnm 

1 0 1 A^ffitS. 

[0 0 12] 

m&^vz.-fr io5~io7n ^bm^u - 1 o 8 izmmztiT^&mm 

my : -$Wtfr&tif=.&blZ. ttl^tKDy'-^^mm^.m^DREQ-A. DRE 
Q-B, DREQ-C5:DMAC10 0Atiiijt5 o DMAC10 0I1 flMB^ 
Va-Jl/l 0 5—10 T^ej^-etl^tl^^-^e^lS^M-^DREQ-A, D 
REQ-B. DREQ-C&tf bt, -5 s - #f£*t!$(Z>#$fc Jilted U A 

^ffiM«5l#M-^DMB RE Q&fiS-^iWftraJ 10 1 ^iH^^-5o 
[0 0 1 3 ] 

flft^lWftraSl 0 1 DM A C 1 OO^itFCPU&i/f 1 0 2#e>©A* 
«M«l5l*K:*fbTA^ffifflS:^|gy^WS^S:DMAC 1 0 OfiitfCP 
U&i/f 1 02ICffi^jbt, ^^ftffl+fi&aSUSE-f S. fit, DM A C 1 0 0 

10 5 — 10 T^^ftfrfcM^-^tfte&Sfi&o 

[0014] 

*IB^ S^a.-^/ 1 0 5 — 1 0 7 ifcliC PU»C«fc yj&HSftfc^-^tt, mil 
©yt*fW»#JlB&il£"C, ^SM^U 1 0 8&C#£&£*lS„ 
[0 0 15] 

H^StCH Itfffl;r^B 2 £ cfctfS/^-rA^B 1 0) 2^><£>7 ; -#^;* > £f£ 
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v * - *;-»*■ >r ^^st»'jt^<, i / o a y 7 r T'&m^mjj&ig 

[0 0 16] 

[0 0 17] 
[ffiS 5: #8fc-r S & 

mmwrnn & <t e> © a ;* *g#fg-sic# o r , £ e> tc 

^ i/ A A ©^ ffi IS £ ^x. 3 & ME-*" £ $£-£MSP £ £ * 3 M tt&JI S/ 

mm^mmmzis^xmy'-^mmmmmm^A^m^mm^m^^^.^x 

[0 0 18] 
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- % ^mmmmm iz £ & ^ - # t&m. & mm tp&mmmm c j; s ^ - * ^ 

[0019] 

[0 0 2 0] 
[0 0 2 1 ] 

i ~n ^^4 (D^imfrizmm&mMmmi/x 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 
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^CPUglfSCPU&i/f 8 ¥-^mm^m^-t^Wtm^:iy=t-Jll 
1-1 3fc, DMACl^i^CPU&i/f 8frb(DJiX&.mmm&lZttLT 

dm a c i <D/ix&mmm&zmfti>TA?s8>m<DmM$:fit>ffi&fflWffl6 

P r o g r a m^©^- # m H (DpkM^Z J; *J l»^fA/UB 1 ###^r 

So 

[0 0 2 5] 

^fg^y^.-;!/! i~i 3», ^asx^y- i 4 tcis-W^ti-cv^iM^-* 

£S!#&tffcaMC, ^tl^tl^^-^^^M^^-i-DREQ-A. DREQ-B 
, DREQ-C^DMAClA^tS. DMACKt DMAClWSffiS$t 

M^s^ia]^3icfev>Taig : E^^-;i/i i~i sfrib&r-z&mm&m 

fDREQ-A, DREQ-B, D R E Q - C £ -£ tl^tl IT, 5^-^^^ 
B#<Z)^fcflH&^£&SU /U™IM^DMBREQ5:^W6aS 
CPU&i/f 8&, i/T.'rUmfflte &X$-7uy^2±mfi<Dt=.th 

<Difr^&i:z$T-#<Dmm<Dfeisbiz, Ax&mmm&m^c pbreq zm&m 

DM A C 1 £ J^C PU & i/f 8 CD AX^M*SM3UC*f IT DM A C 1 CD 
A*^M*g^# IT A^^M £fF "It £ <fc e> ^Sl^o £&MH£ IT® 

A*^M*S§ d F'5ttg-S§-£DMAC 1 SilfCPU&i/f 8lCtUAlt, 
^S^^-rSo fit, DMAC 1 *V^^^M*S$:fF«r^tl^«-^{Cti, 
^'J-i 4 fr^x^A/t*M^SB^M3»B 3, ^^€'J-n> hn-7l 
OfcitfS/^^AAXB 1 *<DW:^l;T^2>m&=ZV=i.-)\s 11 — 1 

3m^*ifricM^-##if£ae£*i<5„ CPU&i/f 8*vu^H 
£f^£*ifc ^SM^U- 1 4 ^^AAXffl^MM^B 3 
, fl^M^y -=i> 1 0 iSi^i/XfA/UB 1 £/fLT> ^O^A 

H??MCDift^£ cfctJ^-^tfC P U& i/f 8 (C^^ii^nSo 
[0 0 2 6] 

^fg^3.-;i/ 1 1 — 1 3itttCPU&i/f 8(CJ: V%imZtlfcT-*lZ 
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[0 0 2 7] 

m2l$. BMSi/Xf AS 1 IC-g-^tlSDMAC 1 (DzfU v 2 m<D—&}X*2b 
5. *$&mViZ. IMii/^fASKCJ3^TDMASi3|[CJ:SSlf-^S 

m*m&*2>mm : £i?3--»tf3m (iwa, iwb, iwo # 

2 £ v^i 4 f@a±<Z>SM"e 
[0 0 2 8] 

DM A C 1 DM AC 1 C «fc <5 ir — # 15 jzl £ C PU & i/f 8 fCj;.5-r-# 
^iH e fc l J=b^3'cUT=rTe)cl:e)tCil|g^^n.-;H 1~13 &^t5DMAlft 

^3ffiftJl!S&&5£&f£[I!j&3 DM A C 1 WlTlR^T^Sr-^i?:^ 
£lT 5^^-#i£^ffcSS:5£ 1^**4 f-^M7tDMACl^?)l 

[0 0 2 9] 

DMAm&iz£z>mMT-#&j£*m-&-tz> sm^mm^t/^-jv 1 1, 12 

, 1 3 (D"r-$&mm&^ J %&. ^tl^tlDREQ- A, DREQ-B, DRE 

mm : tz/=i.-)i 1 1 , 12, 1 3 frt)mjj2n2>T-$&7£m# 
■znzT-z&mm&m^iz. dmac 1 tfAx&mzwtvszftT^te^miir, 

tfelt. DMAC 1 ftT*T-#mi£<DWt^2nZ>?-V*)l$:WVW7LZ>Wi&iZl3 
^T, i/^fA/U^D>y^ (BCLK) <D\L %T'i$ *J <£> # -f ^ > 

(SELCH-A^fcttSELCH-BjfcliSELCH-C) . Z\0)%.% 
0M&:j£UWm$&3frb(D&t!S E LCH-A, SELCH-B, SELCH- 

Ctt, -etl^tl^atB^^^-^l 1, 12, 1 3 ^©■^-^te&H^'fg-B-D 
REQ-A, DREQ-B, DREQ-CtAND^f- h 2 1, 2 2, 2 3 \Z J: 

»;-e*i-?*if&a-^fiastifc^#^ffi*sixfc«iJc, fn^ncANDy- horn 

AAM^ORy- h 2 4 tc J: »JSfta^a*iTffi*S4x, 5^*>T^U^ffi 1 * 



1 0 
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Uy? LOW/\°;i/*£f£gP2 5 $:lfiLT, $Stg^rL-;H 1, 12, 13^ 

tlfe^f ilAND^f- N 2 6T?»aSl38«gte>*lSMREQ^««^Sn6. 
[0 0 3 0] 

DMA C 1 A^©SWj;ffi*tS5/U™i#f^DMBREQ5:^$ 
[0 0 3 1] 

* fc, «5fcJE&fcJfc«f*Ell& 3 fC J: y S *l £ ffi S E L C 

H-A, SELCH-B, SELCH-Clt "fe U ? # 3 2 {C A^J $ *l, 

2©ffiM^DMTRNi: UT«USl<Z>Jt«fc#3 4^ffi^j-T<5o 
[0 0 3 2] 

3 3 T*l±, DMACl^U$:atbTfejit§f-fi?:A 
"!/>NUffiM^DMCNTi:bTitf^3 4AfB^t5 0 Jt«£*3 4tt, * 

3 30ffiMfDMCNT^t 3 2©ffi*f #DMTRN^fflf ^ 

L<fcofc»-£tC, E QU##&ai;bLT 1 * LOW/^x4l*i2 8 /\ 

IS^tS. EQUfe##A:fc«**lfc 1 fD^^LOW;^4*|J2 8**&fcJ:, 

i ^ n 7 ^in© l ow ti, i©m*^^/^j^tifi*©»iB 
=e^-;hi, 12, i s-fribtoT-* mmm&m^iz & yMaftfeSMR 

EQ§fi:AND>f- h 2 7lCj:*jafta^filtS*lDMREQ^#A^fiJt3tl* 0 

*»J, Itl5:DMAC 1 CDftSPU V hfg-^fc Itll 
[0 0 3 3] 
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£«btc wt&*i?^-)i(D&Tv*)vfrt><DT-*mmm&m^ (dreq- 

A, DREQ-B, DREQ-C) DMAf^tf ■V^MSl^^^^ 2(£>ffl 

*U AND^f-hl 5, 16, 1 7 frb<D : £ft : £n(Dmj3S*;iXi$OR>f- h 1 

ih^@5{CfeVNT^$tl^Wg|SU ^X^ hffDMREQfcOR^- h 1 9 (C 
«fc»J»ai^3nT, DM A C l^f,©;Um^ifDMBREQi:lT 

[0 0 3 4] 

C 1 fr&©A*{£JB*g#re-3 DMB REQCDJSffiSrfStjh-rS^ DMAfJfef 

#{Cli, ;umi*ffDMBREQii, f?it£*i£r *i, & 

^$!JTO6/\ffi#3*l£ 0 
[0 0 3 5] 

— DACKM3 1H ^-#2f£^3fcM##38£LTV^r iHZ£Z 

Bt, ^^^^JCMLT^-^O^M^Sft-efeS^i:*^^-^ (DAC 
K-A, DACK-B, DACK-C) fc, ^- # <f£^I£ & # ? > h IT -5 # ? > 

[0 0 3 6] 

0 3{Cte, #|&ljl!©Hfc&«$/*^Z><Z>CPU&i/f 8©^a*;i'BI:^t 

a 

CPU&i/f 8tt, CPU3 5il, fci&^-^aHBttKJtl/S?** 9 4ftf 
[0 0 3 7] 
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CPU 3 5 it. Tt-tXM&iS^C P B R E QlCH i g h l"<)l & ffiij-T £ 3 
iltCJ: U7^t^0^i »J -£tf)^, K l/^^^T * 

CPBREQff &libTHighbK;i/$:aiM5. 33T*l±. 

[0 0 3 8] 

CPU 3 5^e>ffl7^t^||#ffCPBREQH A^ftflS«tS#^S# £ b 
T»&ffl&B6K.mj3Ztl&£.£%\Z % CPU 3 5(C*f-r&A*^fF«Ni# C 
PGNTD^tAND^f- N 3 6 1CJ: y a&S^JERUTffiAStK 
^3 7A©D-Kf#^MtS 0 ZltUCfcU, #V-2/jtj*7Z/# 3 7i* % CPU 

e>4lSo 3 7©Z E R03B^exZ>m*M-^ti. >f>A-*3 8 

3 7 I*, C P U 3 5 $: ^ Hf - ^ Kii 5: 5 , CPU3 

ttL0CKf#5:^t5 0 7£IC. S-f *->Ol/£/£S|5 4 0 &, ^^fgffl 

»ffCPBREQ, /UftfflaFWCPGNTD, WAITff^^ 

JllCfcV^, Hl^tcr^-fe^^ff e> r 4: fc^l"* hn-^^CPSTRBfeJ: 

tf^-^eaBS&a* > hi*-£ 3 i^<D*ivy h>r *- >ohm 

[0 0 3 9] 

Migp 6 DMAft$feIgj£U*?;** 7i:, 2 * D y # J£A_L<Z) L OWl/^;i/0t 
ffigP4 2il, ^-r- h»P3P4 1 £ fc^LT^So h«f»aS4 1 Klti, C 

PU&i/f 8 #e>fi!>A*teflJ*SH:£fg#C P B REQt, DMAC1 ^?>fl) A 
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*&m&m$i<g^DMB RE Qt, DM A C 1 fr<b> <D /^ftffiflHB*'©-*!' DM B 
REQ^^fA/U^n>^ (BCLK) iZ £ y 2 * O y * JHISH£ih L £ (L 
OWl//<;i/£&£) #-^lC, HIGHl/'<;i/t4Sf^DMBREQ2Pi: ) £/ 
^fA^US:tMLt<Z)r^t^tC^LT7^<Z)^Xfi=»A^i'D y * (BCLK 

ot^S=E^a-;i/^H I GH l/^V&fflijf6WA I T-fg-^il, DMAfii^: 
gft^tSrt^Sti^DMPR I V£, CPU 3 5^1iLTA'X^^t 
S3i:&^tff LOCKi:, tfAlltStlZ. 
[0 0 4 0] 

M&ffigzH ITDMGNTff Si^DMGNTDff^O^tlS. DMGN 

TM#ica. ^£<z>^-#3g*i#;s$T &&CDMAC i iz/ix&mmzm 

RT-TS^fCH I GH l^;i/#ffi;fj£*l£c DMGNTDfffCfj:, fffiifitf) DM G 
NTf^H I GH l^^;i/il^oTVN^^T'^(7)-T r -^te^^llT^'5^-r 
>^T*HI^{CDMAC 1 JCA^feMHt^BTSnfer i: S:a«'rfetf>lCH I GH 
U^/l/tfffl^StlS. — CPGNTf#feJ:tfCPGNTDf#tt, iuj&© 
DMGNTf^fej:t>'DMGNTDf^iI5:SK^tfef^T', CPU3 5 
©A^(6ffl«l3l*tc^LTa>lS^#-e*>S. C PGNTf§#Kti, m&Vy"- 
il, 7^tCttC PUfCA^^MtS^ff «r-r<5^tCH I G H l"Ol> 
#ffl;fr£*l£o CPGNTDf^iCH CPGNTWHIGHl/^il^o 

«t^a i iF«rstifccii:S:3^'rfe«>tcH i GHuwai^afts. 

[0 0 4 1 ] 

@5(i, h*0#fflS 4 1 (D^^r— hgfrfE<Z>— #J£^ 

•?MVBmT*$>& 0 ^f-hffltltbttt, DMA7f-b45, NEXCPU 
Xf-h4 7, CPU^f-h48, NEXDMA^f - h4 604tI^fe'J 

- Affile J3V*T, J/^f^U^D-y^ (BCLK) ©SCbT^U 
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faftOT.'r- hWC^oTMfDMA^r- h4 5 £ 
[0 0 4 2] 

DMAXf - h 4 5#UST*&, DM A C 1 tC*f IT A*^ffl*g#f^BT£ *IT£ 

«r£*i& 0 lit, c pu 3 5frb<DAxmmm^m^tf$&%.~?z>£* cpb 

R E QfjJ-^Hi, HIGHl//<JVi*S 0 DMAC l^?)0;U^fflfllg#^M 
ltt\«:^DMB REQf5##LOWl/^Ol/tf>®-£iCkJ:, DM A C 1 |g2ctf)tg5t 
*^ntV\^V>DMPR I Vf^^LOWl/^;i/tfetlH N EXCPUXf- 
h4 7Ai#t5„ (^#1) 

DM A C 1 #5fc<£>|g5£#;*;ftTV^#-£ (DM P R I V^-^^H I GH 
) fCii, iilCllDiT DMB R E Qf ^J/^f A^U ^ D 7 f (BCLK) CO 
^TOLOWl/^t^ofei^ (DMBREQ2 Pf^^H I G H U 
CPg>JNEXCPU^f-h4 7Al#f§ 0 
[0 0 4 3] 

NEXCPU^f - N4 7$Kf$l?te, DM A C 1 tC A^MtfitffF "T 2 tlT 
§«0f-f^^H7t5 £ (WAITf#^LOWl/K;i/i:*5) , C 
PU3 5tC^X^M«$:f^ort--5^i:^^>„ I^tlT'WAITf^LOW 

- h4 8&m^ : m®-?z> a (^2) 

CPUXf - h4 8^®T'tt, CPU 3 5 IZtt LT AXdSMIS^fF tlX £ 
^ fcifi©f - ^ iJIA^T b fct % 51 C P U 3 5 (CAX^/B*S#fF 

«J3*l£ 0 3^T*, DMAC l^^CDA^^MtSM^^^^b^^fCJiNEX 
DMAXf-h4 6tlAtl^tS 0 (^#3) 

NEXDMA^f - h4 6^li, CPU 3 5 &CAx^ffl|g#fFnr £ tlT V*«5 
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tfm&<D7-*&mt>mT-f2>£L (WAITTO ? LOWl/Kjl/t*S) , DM 
AC 1 tfAx8>mm*gf*SZftZ>tf;mT°2bZ> 0 IffltltWA I T^LOW 

-N4 5tiA^ts 0 z.<nm, cpu 3 btfA^z&mLxmm&mzn? 

t^lCbfc**otLOCKf^^H I GH U^l/ £: & o T ^ £#-£tC&, LOC 
K{§#tW§?|&£*i£2>\ CPU3 5*VUgf«||t$:»6it' 

ii/^rA©DMAc i <Dm*mtemtt*wi>w-?z> 0 mft&mz* mtcdmvt* 

3d£ 0 ££U @6©cf©DMSTRBffH DM A C 1 tfi A*ftM*©af nf 
O <y ^ B C L K (1) ©£*>T#Utf)#-f ^ y>?X*Z\(DX hD-^ff^H I G 

ti/XfA;Ui'n7^BCLK (l) tf)izt>T#UcD#-f ^ >ytc «fc yflMB^ 
^rL-;i/7b^©^-#jf£^&^T£i±£ J: ?{C, WA I Tf^$:LOWU^;W: 

;U^D-y^BCLK (1) ©St^T^U^^-r ^ V^JCT^-^^jt^ff^o 
[0 0 4 4] 

•CPU3 5it AX^ffl*t^;££:bT^&V^ 

• H|g ; E^n.-;i/(7)#^©^^^;i/^e 3 (Z)T r -^^?IIM*:M^-DRE Q-A (2 

) , 

DREQ-B (3) , DREQ-C (4) CO *PX D R E Q - A (2) COMftM 

DREQ-C (4) CDm%M^m^i&^^o 

• DMAl$feft^^gbi;^^2T'tt, *;i/=fo tf$fc®j£# 3 *lT 
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snt^s. (.m&onmmmtnfc&zfvx 1 ®) 
• *v*jvcizmm&nx^2>mffi : £V3.-)i/iz. mmi^x imn&m&fijs 

ot.LX^^ a 
[0 0 4 5] 

^v*)iBizmffi2ftx^&mm^i?^-frfr%<DT-*m.mm#m j % 
dreq-b (3) #$§£-fs 0 ^<£>#>r ^ >?xiz, m&^-vzjvizizm&tf 

#§£bT^&v^#K mftM&H UTtt^**;i/B#*fc-iS<fcS. z.(Dfc&m 
ftm&Vkfeft&m&r3frio<Dm*lf3^SELCH-B (6) ^HIGHU^i: 

^tlffiijffDMTRN (11) fcLT«2lia»t©-l»4««ffii7Sn*- 
^-^Kizlg^^#DREQ-B (3) <Z)2g££^ttT. DMACUVUftM 
iMfDMBREQ (14) Sr^-TS. C P U 3 5 * iz It 
V^Vn£*MC, Wi/^f^U?n>^BCLK (1) CD3£*>T#U iCfcl^T 
, i«©i«7tDMAC 1 JCA^««fl|««WprStlS*S:aK-rM#DMG 
NT (16) I ^©^fA/U^D v V B C L K (1 

) ©s^T#»; tcT^BRtcDMAc i izjixmmmzm-nSLf=.z\ii$:7jk-tm j $D 

MGNTD (1 7) I GHl/^bt^iJ, DMACllt T^-fe*£^f * 

hD-^i#DMSTRB (19) U^JVIZ L/, T^-feX^fi^o 

[0 0 4 6] 
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&m&3(D&Wfa&$:mmir2>t-!!b(D4 *-Zf)im^L ATENB (13) 

dmac i izAxmmt>m-5i2ftt~mm (a) <d*j s.yyT*Tj ^--jji (l 
owi/^i/) k.teVT-zm.mzift e>^*;i/#?--v*;i/Bic@5££*u -€-*u^ 

|^{C|§^-r'2>f I -^«32lil^^$fc^^^VN^-V^;i/A3&^(^DRE Q-A (2 
[0 0 4 7] 

KDi^faT, f-*fi^ft*»JWAITff (2 0) tfLOWl/W 
fcS*>f ^ >^^C^3V^T, ^T-'-^K^iJC^^^V htSDMCNTft (1 
0) WjjVyhTvfZtl* -fel>*#3 2 0ffiili^DMTRN (11) (D"f- 
Z t-gLLfcmzEQUm^ (9) ^HIGHl/^jl/t^'J, ZLftZgittT. D 
MAClCDrtaJ'Ji'I^hli^DMREQ (12) til ^CI'V^lflLOWl/^ 

MBREQ (14) til^n>)/?iriLOWl/^;i/h^S^ CPU3 5^6© 
^^^ffi«M^^I§^LTVN^^fefe5(^^^A^^M«^DMAC 1 tCffnJ2 

[0 0 4 8] 

— DMAClC^i'J^XXhff DMREQ (12) #l?n>y^JTO 
ATENB (1 3) tfl Zmm^ *-ZfJV£&V. ^ - # j£ £ *T ? ^ -V 

* ;i/ £ * <d m& t? 5 s - * &m £ m # L t v % s MR & © &. *» IS v > * ;i/ f c @ 

ts. H6ttt, (b) (D^>r ^ >^jcT^--v*^/AicH3£s*i, m%m& 

St3£«**iaK3^e)©m*^S E LCH-A (5) ^HIGHU^l/t^'J, 
MiK^-^KaiiafRjeU^** 4 j^e>tt, ^-V*;bA#W*2;ft-fe 1/^32© 
MfDMTRN (11) JCtt-e©t8>effi5*«ffi^7 34xS. DMAC Hi, ^ 
t*Jl/Afflf-^lK^fcJ!)St|tXhn-^i#DMSTRB (19) &ffi;frb 

r-^«M#f#DREQ-A (2) fg-^tf-r-f U- >Ob (hOWUK)V) t. 
«CS. itltCj: DMAC 1 CDp^ggP U ^X* hffDMREQ (12) & 1 * 
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a v v mm l o w 1 & »j , ^ftMM&&^tsi& 3 (Dftftftm&xm* s tc 

fe^-f^-^l/ff LATENB (13) # 1 * O y *IM>f »; , 

StffltffcJiE&#3g8rS*U (C) CD*>f ^ >yjCTf=-*«^ir*;i/»±lf 

* B IC @j£ 2 4x £ o 
[0 04 9] 

Z.<Dh%. T-V^JlCK&T-tgKmm^m^DREQ-C (4) *^4Lt 

ZJIB&T-t&m*. m>) 3IH(5D«KjSltCTS*LT^felE33lia»^»Tf 
«>, f©^tf-;5!^SM#DREQ-Bf^f^t-^l/ (LOWU 
rtUC^U, t9&£|i3#©iSg&«TB5NBJ (D) <Z)# i« > ?*{C 

[0 0 5 0] 

• CPUkm*1V\*;*&M^g;££L-TV^ 0 (fc£U Stas^T 2 - *«!83t 
lx 

• DMAm9u^V*)imfe\/i?X&lZT^V*)lAtfmftWlfetf2tlT\<*Z>o 

[0 0 5 1 ] 

3(Z)^ffT'©^^^>^f t-Mit CPU 3 5^if;UfIHI#$: 
ftot^SfefcDMAC 1 ^<Z)A;^M^I^fg##^;ft.5r £IC£ U C P 
U3 5iZAxmmmtf®&£Z\Ztfmi&<Dm6<n*-4 S.>?^V- h£l#l&£o 
B#H8 (E) , (F) , (G) <D*J $.ytflZX. CPU3 5bUftffl*3&«»6 
#^#^£*lT^<5„ M^-ii, mm (E) CD^-r^>^T'ii, DMAClffi/U 
ftffl*S#®tTf & S DMB R E Q^g# (14) 1 9 U v 9MFmS LOW 1/ 
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mmz^&mmizc pu 3 s&Axmmmm&m^T'&zc p b re q 

(15) ^HIGHl/^;i/T'*Sfe4!), ffi&fflffl® 6 N 7^ 

EXCPU^f - N 4 7^ffiAi:l#LMWTCPU^f - h 4 8^®^\i:^# 

-r-So rtiici; *; c pu 3 5 izAxmmmtfm-*izti. cpu35^hn-^ 

ffCPSTRB (19) !:HIGH^;H:l7^tXHT9. 
[0 0 5 2] 

DMACK5;UffflWi#T^5DMBREQf^ (1 
4) it. l^D^^jBrat'^f^t-^bt^US^^-^l/ii^ot^Sfe 
#), hVi/>ttCPUXr- h4 8 (DfclZiZ? <*ICN E X DM A*^- h 

4 6^^^^i--5> 0 CPU3 5«f-f»^^X^9 

(CteOtffgJg^tlTfc'K LOCKffH -r>f -fe-:/;KZ>£ £T*&.5£#), & 
0<>^fAyU^ny^BCLK (1) 0S^T^ , JT*liStfDMA^T-h4 

6#as/\£^T-r&^£tc&£ 0 (f) (D^-r ^ y^x^mmcDm^n^^ 

BtfH (G) ®^^^>n'ttCPU3 5 {CAX^Mtfi^fFoI^tl^^TD 
MAC 1 jt)^©g#(i|g^LTVA^VNfe«b, CPU3 5#A;*£^/gL^>^tt£ 

[0 0 5 3] 

(B) CD#>f * >n't)/Um^CPU3 5{CffoT$tlS^^i:35 
T*&£#, DMA^$fc^*;bIS!5£l/^*# 2 ICT^-V *;UA #^5fS:££ tlT 
^Sfctf), DMAC 1 ©fiii'J hf|f DMR E Q (12) ta, Hn«y^ 

EQ (8) ^ffi^tlT^-S^lCj: H^Mii6A©DMACl^^(Z)A 
X&mmm&i^^DMB RE Qf# (14) te&^tl&V^tf), iibtDMA 
C 1 #A*£^Mt-3 3£{C&£ 0 
[0 0 5 4] 
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£) . 

• DMA^iH#$«5<7)Sg^5: LTfc U DM P R I VffttH I GH 
[0 0 5 5] 

DM A C 1 {CA^MtfS^or^nTV^^jKT'Sfc-rDMAC 1 <DA*^/g*gil 
f<?iCDMAClli^hD-y|Sf DMSTRB (10) £ 
ffiijU -r-# = Bffg (A) (Z)#>f ^ >^CTDMAC 1 It. AX 

M^f^DMBREQ (2) fc^-C t-^i:t5^ 1 ^7 o y #^Cl£?§ 

CTDMPRIVff (5) ^HIGHl/^Jbi:*ot^5fc*, A^MMI 
^ffDMBREQ (2) ifi 1 ? O y ^SBO®*^* -fe-?>£&£#, DMB 
REQ2Pff (3) a«LOWl/^ffl«llt»6feft, *-r- h <DW&\tft£> 
tl'-T, DMAC 1 j&W^&fgMLittttSifctC&S. 
[0 0 5 6] 

M (B) <Z)#-f * A^ttM*M#^DMBREQ (2) (i, 2 

#ny#©JHia7 s -riz--:7;i/i:fc»K dmbreq2 p###i ^n>>^MA 

>f ^£-$!J» 6 tf)*^- h^iliNEXTCPU^f - N4 

7ti^ltCPUXf- h4 8Wm^tm®LCPU 3 5 JC/l^te/HttflDfpnT 
^»JCPU3 5#7*1z:*S:fT"5. 
[0 0 5 7] 

C PU 3 5 HHgai&ff ofctttSlfDMAC 1 ^/N^^ffllficDfF 
£„ 3©J;e){C, ^ftffliS#i#CPBREQ (2) # 2 * n v * fi*_fc<0JB 
IS-?^ ■fe-^I/fcftS^JKtt, DMAC 1 CD^^*;!/^©^-*^^;^ 
«UT»^LTV^««SITld:Sr e>«cv^fe«>»c, DMAC 1 IC <fc >J t 1 - ^jgJztfc 
ff ^^-^^^©C^SI^A^^^ffitC^^^^^C PU 3 5 ifiAX 

[0 0 5 8] 
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jf^.^- h$;^-r 0 cpu 3 5(Dmm?-*$&m$asi?x* 9izoufr<Dmzm 

5£f 33 £ICJ; CPU3 5tf^-#jfgM^£^£LT^5Rg»J, *<DW.1& 
mzf^T, 1 mo)?-* &C PU 3 5^ijgf5^liDMAC 1 &C/\*;*.^M*S&^ 
*&^<fce>&M£L£®1^C0#^ >^£^-r o fc£U DM ACltfA;*.^ 

i% CPU3 5#^-#ii£^:£&#lS£Lot5tt£Bg*j, CPU3 5/)VU^« 

[0 0 5 9] 

DM A C 1 iZAXfemmWWf : *S£tlX^Z>y<MT*. DMACltf)A;*^ffi*g§| 
DMBREQ (2) t C P U 3 5 0;UfffliI#f f C P B R E Q (3 
) #lW&C#g£-r& 0 £1% DMACl^hO-^DMSTRB (11) 
fcHS^LT^-fe^fc^o #13 (A) ffl^^f^>^TDMAClH 
*iM#^B#DMB RE Q (2) &^-fe-^Ol/ (LOWK;i) L» /I^Jg 
8HiC PU 3 5^*Tt-£o /UtMMC PU 3 5 A^Lfc^t, WD 
MBREQ (2) f§-^#-f *-?>£:&££:#>lC. ^fMSP 6 ©Xf - h ttN 
EXDMAXf-h4 6Atl^f$ G ZlZlTr, WAITf^DOI/^bi:^ 
U^£©^7W7^rU£#tf DMAC 1 

CPUffl»ir-^«lMtU^^^9A^©ffiMfCPTRN (7 

3 7JC*J«B4li: LTlg^^tlTVN^feto, CPCNT (8) 
2£&oT£U, L£#oT, LOCKf^^HIGHb^;i/i:*oTV>5fc«) 
. C PU 3 5 (Cff nS2ftfe£$L £&2> 0 CPU3 5^f-*«aS 

SPBfcSft, ZLtllCJ: ^Uftlt^DMAC 1 's^ff ^£ 3 fctCfcS. 
[0 0 6 0] 

l$H (B) <D*J ^ytfVlt, Ht>*C PU 3 5 KrtX&mWfi&ftVT* CP 
U3 5^f-3!ii&l?oTfey, ICHttDMAC 1 fr*><DXX&mteM*tfi 
2§£ UT ^fc V^fcfciti&f 5 - *<E3gffl:B$5£ U # 9 /\<Z>K5MK:*f/£ UfcEHR 
tCWfofc^ CPU 3 5^e>©^-*«jSlll#*«iltt»'tSISy/^«:dS^L5ft«5 
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[0 0 6 1] 

£^T, A>UC££B£ra5:f£&3£:&<, DMAClilCPU3 5i:OSW 
[0 0 6 2] 

01 Ojctt, #2§^©M&a^x^A&Mv^¥##i£e©^ny *0£*t 
-T. B 1 0 JC^r¥*#3S«S 2 li, HIB^^aL-^l 1 , 12. 13, 4 9, 
5 0 4:, DM A C l »^«9»as6i:, CPU&i/f 8t, ^M^EU-n 

5 0feJ:tJ!iW»Pl, P2, P3, P4JB*^©«*RH^ti, 01©® 

Ml^fASitH^s. rffl^lfs 2 tcfc^r. #*©#fg^ 

12. 1 3, 4 9, 5 0 », ft&Z.(D J r- 9 <D&&i3<D&miZJ& 
CT, gB&ffi^apSB^P 1, P2, P3, P 4 z^-rz #* 
©##fg^3-;i/l 1, 1 2, 1 3, 4 9, 5 0 tt, Wllt^a&fT^^^a.- 

jv (ccd «-^«ta, H^m*, nf«£E«i/#«) 

[0 0 6 3] 

3 2 hfy h©#j5ST?&S«-£lC;i3^T, ^ U - il (D&ffimm^t Itf- 

^-fg-^MaBT-O^-rfe 6 4#©3r?-#&gi:fc$#, ##§BJ!©Jii-A;^;/*^A 
Tf«, i/^fA/UB 1 © 1 *Jft0>«H?&Sfc«b, fl^P^^U -£:©^M©£#> 

tt, S 2tc^H^^i5c^|r|M$ti/jN^^Rrtg^^';, Sfctc, # 
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[0 0 6 4] 

-So m 1 1 izm-trj i/tjixmiit^mmziz. m^^m^msz^ 

gpag^P 3 £SffiLTiif9M K9>f 5 4 lCffl;f/3 *l3 £ £ IC «fc 

F v A* - / U Zs - A - 5 4 (C J: *j £fg £ tl, ^fiPSg^ P 3 £ & © I, T 
IS 2/\A#£*i^&*Q ! 31£5fe£*iT, Btf-^i: UT*8ISS8^P 2 

[0 0 6 5] 

^^ffiT'li, jiS**rHC£^&#«*-f y*S!tfS0>A;ftJ3J:t)fL E 

»ffi7>f9n3>hn-7 (7>f3>) 5 6^!^ s 2© waste* 

y r;ft£©>>xf AMW&ff^CPUM^n^A^-*, ^MIfi5 3fc 

5 8 ££t>*C PUffl07-^I^Iif-3!f$:^ibfei/>^ Dt^DRA 
M5 9 ti, i/X^-AA^M^gP^M^B 3 KfiMBSftTV^. 
[0 0 6 6] 

z.(D&z)iz, si o {c^-r¥##§£» s 2 srte/B-rsifcjcfcy, tav** 
7si-)\,i}*^(D& e> tejz&ommT- * *w&\zm&ir&>&mi*'&z> ; z/?s : Ti*\z 

X/glC 1 BtfMP/B/^JBtc 1 f y >0 Tf&S^y - f«;^S: If y^" 
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•/ a* ihm £ ft s £ #> tc tBg^wi^fw l t , mmm k & w s m m$m i/xf 

[0 0 6 7] 

^^^^Igt-t^ftS^^iCcfc DMACiiCPUi: i:/U«ffl*of y 

[0 0 6 8] 
[0 0 6 9] 

[mi] 

[0 2] 

^WCW^aS/^T-AJC^SftSDMACCD^n vVT'&Zo 
[S3] 

#38BJ!<Z)®##!iiS^^A<£>C P U& i / f (DzfU v VmX'SbZa 
[04] 
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[05] 
[06] 

[07] 

D M A -V * ;i/Sg^ £ L A* * frmtf) ^ - # m ^ (D $ $ > V* -V 

[08] 

DM Al5fe©|gg 5: Ufci^®;UfflH©f - ^ f f © ^ >f ^ >^-V- 
[09] 

[01 0] 

[011] 

[01 2] 
[013] 

o 

[014] 

1 DM A C (#*>f U# h^^EU T^-feXzr> Nn-7) 

2 DMAl5tf^^;«l/i;x^ 
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2 9 7U 7^7 0 -y7" 
30 NAND^-h 

3 1 DACK£j£S$ 
3 2 

33 #<7># 
3 4 

3 5 CPU 

3 6 AND >f— V 

3 7 ftyyfioy* 

3 8 _ >f 2/ A— 9 

3 9 AND^f- h 

40 s>r*-^^j«ap 

4 1 MW»SP 

4 2 2 ^D'y^«±fflLOWW 

4 3 >f 

4 4 >f # 

4 5 DMAXf- h 

4 6 N E XDMAXf- h 

4 7 N EXCPUXf- h 

4 8 CPUXf- h 

4 9 =l-JUD 

5 0 «||B^S?3.-;i/E 
5 1 \yyX 

5 2 CCD 

5 3 m^mmm 

5 4 K^>f 

5 5 #3*>f v?- • >f >^*>7--#^ 

5 6 t/TsT-ummm^r^ 

5 7 yy 9 Dt^DRAM 
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[04] 



CPBREQ 
DMBREQ 



41 



1 



2-7 nv ?1%±<D 



LOCK 



DMA®£ 



0MBREQ2P 
(DMPR1V 



WAIT 



BCLK 
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CPGNT 

43 

DMGNTD 
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[0 5] 




48 



1: CPBREQ & ((1DMPRIV & IDMBREQ) or (DMPRIV & DMBREQ2P)) 

&tt2: iWAIT Oi^Ww) 

&#3: DMBREQ 

&#4: '(LOCK & CPBREQ) & .WAIT (LOCK*t*<. WAIPRaiTfcfcio 

DMA : DMGNT = High, DMGNTD = High 
NEXCPU: DMGNT = Low, DMGNTD = High 

CPU : DMGNT = Low, DMGNTD = Low 

NEXDMA: DMGNT = High, DMGNTD = Low 

(JKOtf-f DMAC c^«B*tU«) 

b ■ • . Uga, or • • • H&fQ, ! • • • HS©St 
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